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(57) Abstract 

A method of making the surface of a base material ultrahydrophilic which comprises the step of coating the 
surface with a layer containing photocataiytic semiconductor material such as titania and the step of photoexcijing 
the photocataiytic material to adjust the angle of contact of the surface of the above layer with water to about 10 or 
less. When this method is applied to the surface of a base material such as mirror, lens or windowpanc, the growth of 
waterdrops is prevented and the base material becomes highly antifoggmg. The articles treated by this method do not 
undergo any deposition of contaminants on the surfaces thereof and are readily cleaned by rainfall or washing with 
water. 



(5 7) g» 



PCTB«^TM*M"W*~'**> M * PCT " M *" W * fc * ,! *"* fc * 

_ - .......... PI 



A L T/W;-T 

AM 7 A*/ — T 

AT t-^hVT 
AU 

AZ T^^^J^ 

BB /<A"<K* 

BE ^A"¥— 

BF f^t-77V 

BG y^#9T 

BR ^7>^ 
BY '<7A'-> 

cf ?*77y**frS 

CG 

CH *4* 

CI 3- h • ->#T— A- 
CM 

CN fB # 

CU i^-'^^ra 

CZ fi? 3 ftwi 



DE 

DK T^-f-£ 

EE i^h=T 
ES 

F I 7^7/1- 

GA ^f#^ 
GB 

G E W 

GN ^r — T 

G R *!»^ 

ie m?yK 

IS 74*7^** 

it **!pt 
J p 0* 
ke y-r 



\% SftgiiiAftftM 



LI Dtf^NX 

LK ^1)7^* 

l r y<yT 
l s h 

LT ? I*T=T 

LU A^^^A^ 

LV ?h#<(T 

MC ^"J"^ 

MD *A;K«7>ftft>B 
MK 

7*7**1® 
ML _ 
MN „ 

MR *-H=T 
MW 
MX 

NE =^*~^ 

NL *7 

NO /-A--7X- 

n z ■ ? y v 



P L 
PT 
RO 
RU 
SD 
SE 
SG 
S I 
SK 
SN 
SZ 
TD 
TG 
T J 
TM 
TR 
TT 
UA 
UG 
US 
UZ 



a- K 
aft A- htfA' 

7. a <y m — T 

K 



WO 9639375 



PCT/JP96/00733 



« m # 

5 

*ffi£ig«»-&7M:-f <hir J; 9. ^©ft9**i»^J£*l5&it^SK#89S 
io cBW5. *fc, g®*lW7X*««8S*%n a o©Sffi£«Ki::8! 

15 «#B$KgI&**0ffi©^©HSS:tf5X^jg#5X, &&©g*7 7X, §sgs 
© 1/ >X\ fccfctf#gfi-SSSI©#'<-# 7Xi<Sii»Tf5©li UiUXIEft 

ascitis, ttz. m^&wmomvmmou'sXtfmft-cmzc t*> 

feS©£ffiKft9A«feL.S©tt, £ffi#£BS©SL6J«T©ig«u:B^ftS 1 
20 ^Hm+©ffifl-A<S*BLT^ffiir^B-r-5*>^T*5. 

e«7kffi*<3iE43-{rffl^ < , *n £©ii&a<nitgft©»g© i / 2 mm-cbtM, 
25 ©s^fici*). ^ffii±»*)x aw. mmmtt£>). m^itazo •£■©*££. # 



l 



WO 96/29375 



PCT/JP96/00733 



10 

15 X^ftftJHffiau 3*?VK 77^*^14^ v h©->-vl/h\ «««©*'<- 
#5 X C C ft t>©ES«8E£St 'J fttt « (DBT^TIKTiltt ^ * "C fe §H»T* * . 

gg§§¥ 3-129357^ (=gl/-f 3» Kli* £*t©&ffiK# U V-Jl£f8:»}\ - 

©«!:#*. e>ft*. 

hm¥ 5-68006^ w*> «***sM-iT*uA*ey*' 



2 



WO 96/29375 



PCTUP96/00733 



5 37-249, ^9 -mi, 1986) trtt, «£#8ffi©a* ©R»#Stlj*<ia« 

*tiT^-5o LfrU *#©Sttfi:l±. £ffi©JS*ftir.tai!SftS[ffi*>§!fli±S 

t£r>T> #f£BJJ©BW(i, ^ U>X, -€-©ffi©2BJS*f©iSa©oT 
*^©M«wffe©MWJi, 81. 1/>X, *©fl!!©2iBJl£*t©^ffi£H 

20 RF»tti6*i«i^-rsc:t©^ri6/j:R«tt©ffi, uvx, *7X, ^©flsosea* 
*tx *;ic;-e-©i!!iiSfe*ii«-rsciT*s. 

SliffiKioTf^iltftU »®©tt^MW&g«9©gffi£irF-f*,> *©& 



3 



WO 96/29375 



PCT/JP96/00733 



5 989^10^, p. 15-24) 0 

(PTFE) ©J;-?«a*14©^i|Ef*<»^b^<»:^t.nTl^* < .fiiET 
|If5(D*<MSUl><»:#^t,nT^S 44 1995 ^5 p. 307) . 

HI "ftflUBS" > 1995^1^ 30 0 ) . ^ir^nif, ©&&(!* £©8 
JJtft;&<3 0~4 0' ©s*tt&s-f s. 

50" TifctK *<t©&»ft*<3 0-4 0* ©?"77 h#'n-C»l/Tl«tt 
15 £#U*©SffiKtt»L*-r^©T% c©/57h*y^-©fc«*«MMH* 

*<7p)R$n-C^5o cnfc©W1Htt»©*£©*IMtt*l*tf^5 0-7 °" 



4 



WO 96/29375 



PCT/JP96AM733 



*f6HJ©ft!s©§ttli, £ffi;W5tt*©£Rr.ifcU X(±SE£eBifKbU£t,Mi 

iEfl-8*6*£7RffiiYbU #STLfcjS^S«!7k^^'S*!Bfr^-rs©*Kih1- 
15 *£©&»«*< 1 0* £(T> «tD»U<{i5- IfKftO- c 

j(l5»ttJME-e31»tt>(WIMrt-*i, JWIttttta— r<r >^©*iE(iittH*tt£ 
S-fSCM*. dCTffl^S -i88*tt (supcrhydrophilicity) " Xli -)Sgi*tt 
© (supeihydrophiUc) " ©/Bi§M\ Tkio&MftK&JILTft 1 0* KIT. K* 

TK-fb (supcrhydrophflificaticn) " Xli "SS*'fb1"5 (superhydrophilify) " (D%M 
l±> *S«*£<D8ttfte*JIUTttl 0' »*U<«ft5' jHT©iS£ 

©ratter *c &«x»t-«. 



5 



W09609375 



PCI7JF96/00733 



fell i;T'lifc^«k -©.Sl-MU StAM&fcJSMtSTcRlSKBS 

o 2 -^ - oh ) ©!Mba^EEi:.koT«m*<#*?3ft*£i^ t>©-e&-?Jt„ 
10 llOJlll^Clltifil^i^W^ J* 1 '-* 

15 ;U^l^>»'fbiB©J:^<r3tfe!!l«'C*>ie-^^'t* < «SS** lfc '' 

^■I*U«:i«xtf«ii«>iB«*fl5««- fcttl^ £ft<aBSti*:. < I** 

3^K©JtJi^fPffl|-<t^T^fetti£143-x< v/©£Iiir**<*StS (oh-> 
25 ©^Trt#i»3&3ft5^<i:K«k»K affi!WBa*ttCttS 



6 



WO 96/29375 



PCI7JP96/00733 



io ftftuams-TM >r©^i5^-ajSS*Yb$n/;«cii. Jtewssssttftc 

©«-g-|C<i, SJS*tt©8Sfir<!:0«W, ^^©.k^fcSrtSPjm^iSftS^ 
*fl-ttBAtt£BB*HfeMrr*. 

Ttt, *B9II*, anWOBtm BftttOSBBtt* StfC* *©S!ig# 

BQ«mi*« *KH/<9?%?-« BBBXttftBBrfttt* BftJBB*. SB 
«©J:-j*C«;K«l/>X* ft»Bl/>X BBB 

25 s±*> D-y->x-©^>K7, am*©rf>K5, 

*B»©J:-5tt»«><*©BJ{r5x ; Bftft* ftS«N« tt£«U *&#U 
B±4U xy-*-tVK *- M-f, p-^x-orf>K7, jgffllfeo^v 
H5» =?S»©«k-5tt*»)<Kl©»l!£#7X ; BEJBXttXtf-yJB^A'Xiiv 



7 



,WO 96/29375 



PCT/JP96/00733 



^ K -j^.j-k *n*©«**fc*» **&©«■*» xa-e©«iffl# 

£«L j|ftJte©J;-p/illl») i »©^fc«fct/^:««^ia j f>«5a©H^ Hi«*'« 
20 o*ffitt3WUilttt3— r* ^Ci&fcBSti*. 

25 ttttMffi^— r-f > ^©Sfflitt* £©*«**« 1 0' JHT, »*L.<(i5' £1 

f N wcfto* ctt*a*c«c»Mfc*ft*©"^ 

nfiwwctt < > tt±s£%©«k9^£^»aas^t>^^B*^ ^ifelAie^n5,, 

C9tr. aw©*ffltti«©ff*c-fc9»«caBiwtsn» »»iHH»*ft 



8 



WO 96/29375 



PCT/JP96/00733 



tttt« *s«. fts-s. sawss, ^0f^ D D a. «eu vmio-j. * 
25 ^.{ffixftif©iJci»7>f 's\zmm?zt, &£&&#©«B*<sigzkKJ:-,TB 



9 



WO 96/29375 



PCT/JP96/00733 



*!&Bja©±i2#®f2&£. *w:«kwhk>»*b» &cr<i>&imv>%MKi 

5 H 1 Sli^&BJJKffiffl nrt6tt»* ©^#^&©«^H? £&*£©¥#£ 
: 

io as 3 @*t>& 5 a. m 7 s> * 9 Hi** <. ©im©**MM 

? h-zU^^b ; 

15 &10Hli> 5/ij3-V3^6tt*3t*M*tt3--r4 >^0*JPt^*-^^* 

«1 1 AB*>.kC/Sn 1 BBI±, M*Mftilna»tiat*©iEiiiH*J:CF 

ffidffiS ; 

20 ftfeft £ ©Mffi£^-f^7 7 ; 

*i sat*, jres**©*^**^*:*-*-* vr©^iEJwsaitufct 
£ ©tk t <D&mn ©^fB . 

25 

«©««***»•*- *«*f*flMiu v/mwr*. » 

1 o 



WOK/29375 



PCT7JF96W0733 



Vj*&mz9m+zt&&ztt. ^sitn-f-^ >ya><j&f$.t<tifzm®mwtz 

*WJHDfttm&3-T4 >7{Z&m-fZ%MmtLTlt. f-9-T (TK) 2 ) 

x>f >^-T5©^#iraiLT^S. 
20 =f-?s. TtLTUTi-fr— If t^^O^-snfcffiffl-rSC t*<TtS. 

1 1 



W09W29375 



PCT/JP96/00733 



*<*»S (0H-) ©»T^EK<ft#(R5££*u *ffi*<i®«*tt«r/i5 

Vtz&OiZ^ ZnO, SnO JX SrTlO,, WO J% BijO^ F^O,© ±9 tt&KIMtfe^&S. 

•v. (oh-) *K*u-ri^<t#^.^ti4. 

10 

f-4 >^©&ffli0.2 /*mJ«TK?-*©;Wfr£U\, -£9-r*llf, #©T#CJ: 
15 «3tWttt3— r-f V^©$Sfe£ESjh-f So fclMttta— r 

8 < -fttlf3t»4£tt:3---r-f >^©HBE«tt*<lR]±-f S. 

20 

( l ) Wb-& i Ba©iiD*3-*?£Si*J8K'S- 

1 2 



WO 96/29375 



PCT/JP96/00733 



7V >^©ffi©3-x< ^ifcicttK SttoafficifcfcU firiS*^ 200»c 

>*«fej£U >©JfoKISS^{C«fc 9«£JB?-*-T©Jga< 

f-* >©7;Un*i/ KirftX-T. f-* >©*U- hXli?-* >©T-fex- h© 

(2) «l«f-^Wb^ir«t«*^f-^-T©»fiE 
*»**Wfc£*x fllx-tfx Tia 4 Xii ri(S0 4 ) 2 ©6&ttek&&£x :/ u - n — r 

£!^*-7©J§£&*t©SffiKJ&j£-r.5. ^tt. Tia,©rt,!£Ii;f K«fc>)£*f 
©Sffiirft^f-^-T^-arT fcfil^. 
20 (3) *s<yjry >7\ZZ.Zte%& : f-9-TV>Ki&. 

(4) 

25 400-C~500«>CJH±©igST«^-rtUfx *-7£7:>-*— «?S!^*- 
T^»$1i-5C:t*<T#5. 600»C~700°CJg(±©SaT^-rnif, 

(5) &&K>jfcJI©J§aS 

1 3 



WO 96/29375 



PCT7JP96/00733 



u*t©*H-»ratr5->y *©«^tt^ 5-9 o^;u%. »4U<tti o~7 o 
15 ( l ) T-Ff— iffflXttd/f-Aa*-*— TOtH 1 U *©tt^-t**trM 

25 S£ff£i#U *JWitt3-f L -( vroBT^yttiB*^***-^^* 
(3) «#f-*-70lMM* (f-^>©7^3*'>K. +1/-K XttT* 

1 4 



WO 96/29375 



PCT/JP9 6/007 33 



9 t> 2oo»c ©i&gTira*#j|? tm.&n&iztftz t ic x *) „ 

(4) mfe&1-?-Te>mm# (f-* >©7;H»*-> h\ *b-K X<±7-fe 
t 1 - h©J;-p fi^m.f-9 ><k£®, Xlt ria 4 x« ricsoj^.k-j wb 
©&)KK&6£^>' 11*7 ©158* (W/Ltf, -r h^x h*>->7 f 

^^r-To^B^ftsajetifflSK, ^o, ^©«wb.£j«T©fe«i;:iD&-f*:: 

gnh&g-a-* ❖ - -r^ a <t a *MiSB 
*<!: ©&»«;&< 0 ■ lc/«cSgfi©ieS7)ctt*S-rSHS«tt«C«tlfc7tttjKtt 
>^*^jac-rSM«rfft©»tUt^*)^±x 5 L ^-7<!:^b*<t©S-g- 

tWHffl tO^Writm- SKYbiBO^-g-tt. 1 ~ 9 5 SS96 % L < li 1 ~ 5 

RfbfflE^^-T^t.ttSjtftMitt^-x^ > 
^©JB^irii. »©l^tl^©^*»ffl-f-5C i*<T^5. 

(1 ) 7** — »/l!X«/l'f L >'H!^^^7©tt^<!:»<biS©tt^i:*^-tr!SS 

tt£s#©£ffiK2&*i>u s^©^bjSJ«T©iaSTis^-r4o 

(2) &5£j&7^-7©1ilK{* (7 t ^>©7-'U3+i/K. + Xl±7-tr 

t- h©«fc? ttwaf-* >fb^, Xte , na 4 xtt ri(so 4 ) 2 ©«t-5 wb 
©»iftjrafbffi©ta?S-^Sfc3-ii-Ttt*»fflift«:S*f©Sffijr^L^ f- 



WO 96/29375 



PCT/JF94W00733 



«£^*-T£fc H B H tt**-Ti:ffl^b3li-*o 

5 

Ji£-r*M»:fll©»* U^> *ffi*b©£U < ttSKMaKWfcLfc* V 3- 

y (it frif J # V > n > ) Xt± •> U n - i/©f3&tta^ 
io ft^©tt^£#»3^£*£^^®* ffilx * ciT **° 

«8t©j:^«Si1fe!niX5iil«^»ir^K*^j£UfcS-&tc(i, 

1 6 



WO 96/29375 



PCT/JP96/00733 



y^UMM h**>>5>> yf;Ph'Jxh + ->->7>x ^ f-yu h U -f v7d# 
+>">7^ yf-yUhU t -yh^>'>7> ; xf-yPh y ^Dyl/->5>^ x^ 
h'J7aA->7^ x^l/hy^ Y^i/isvy, xfy^yi h + >->5>, x 
10 Wh'JY7ya^'>->7^ x^yl/HU t-rh + yi/7>; n-^otVl/ 
h»J ^D7l/*>5>\ n-7°Dt>h'J7'DAy7^ n - 7°d b°;l/ K 1 J ^ K + -> 

n-yohVl/h'j t-/h + yy 7 > ; n —Mr^yu h y ^ pyl/*>^ >\ 
n-^y^h'jyDA'>7>, n-^Wl/hVy h+i/->7^ n-^-> 
15 ijx h*->S/<7y % n-^*>yl/hU>fV^ , D#^ri/x5>. n-'s+S'yU 

hU t -7h+^X7> ; n— rS/yl/HJ ?d>0/>'5>\ n-f^hVT'pA 
>5>. n-T-^h'jy h + ->/7>, n-fy;l/h'Jxh^^->7^ n- 
f^l/hHy^D^-zy^^ n— Ti/JUbV t -7h+->i/7V ; n -it 

20 r'^l/hyy h + ^->^>, n-3h^^xvyl/hyxh + >/v5>^ n-*^ 
f^h'HV/D^+v'i/7^ n-t?^f'W^>J t ; 
7xx;l/h'J^P^'>7^ 7xx;l/h)j7'DA-/7>x 7x- yU h y / h**> 
7xX;l/h»Jxh + yi/7>, 7xXjl/h V^y7°n#+'>'/7>, 7 
x— HJ t -y h + '>*>5 V ; T" Y s 7 9u)\/ t S7> > fh^/DA^^X f" 

25 h^/ h**>5/5>\ xh^xh + vv/^V. rh77 i h^->'>7>, 

^7xx;^7'nA>'7^ -?7x— h*>^>7>, Wix^xht 
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bKo->7^ hyrpAh Ko->5>. HrS/bKP->5>, MJxh 

t->tKo'>7^ h'MVTW+v't Ko->5>. h y t -7 h*->t Kp 
5 ^ > ; fcf— )V V y p;1^>5 f— ;P h y ^p A->5 t"— ^ h y y h + 
->*>5>. t w -;l/h'ixh+'>>'7>, h^;Uh y^rv^p#+>">7>, fc"— 

^pyptVUhyyo^^^v, h»j7^tP7 p Dt°;l/h , jy h+-/->7^ h 

v ifritu-?* tvu h y h+*>-/7 h y 7;^p^p h°;p h y -f y^ntf 
io *v->5>\ hy^^o^ptr^hy t-yh+'>v^>; 7-^y->K^-> 

, >5>% r -ry 'VK^'V^p^i/hy/ h+->->7>, r-^y '>K*^^p 

h° ; U h y x h * > > 7 > . 7 - /'J K*^p W h »H V^n#+^S/7 
7 k*->^p tfyl/h y t -7 f h^>>'7> ; r — f $7$ } ) p*">:^p 

•>5>, r-^T^'Jp^Pt'Jl/h'J^ h^/->7>, 
^v/^PtVUhy jLh*->->7>, r -J 27? y p^^Pt'^hH 77*0 
**v^>5>, r-^^T^y p*->^Ptf^^y t -7h*->S'7> ; r~7 

20 7-7; yrptr^hy^ h*->->5>* r-rsy^ptfyi/hyxh* 

S/*>5>. r - 7 ; y /p t> h 'J >f V^ufv+^y 7 y-TlJ-fu^fr 
Y\) t -7y3r~/i'7> ; 7 - / JUij-f h7v tfJls* TJlsV / h*v'v'5>\ 7 
-tfrij^yfu t°;M Wxh + «>v/7>> 7 - ^ ^ "f V -?* tf ^ H y > 

h+>">v>. 7-y;i/^^h^ptf;uhy^h+*>>'5>'. j-*)Wfyf 

^ > ; ^ — (3 X 4 -Xif+y y ? a^->^)xf h >J J h*->->7 V> £-(3 x 
4 -i#*'>->y* p^+->;U)xf-;l/ h y x h*-> > ; te iff. *ft 

1 8 
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IS# £&&©##tti>rSitt£&#-f S fci&Kli, 2 &7nSg«!! -> o+if > 
* 6 0*;l/96J!rF^*£tf £©*<#£ U\, •>*)3-~s&Wr4%®+ 

10 

20 «©J:^/i:a*fe©j5KS*«iSij-r*o t^T, Mfe ««8E* «J D D D 

25 s^K-t>rt- sctA^^o ,m$>©&Ji*>, mmz. 
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»JMB . 

>^K«iK£tl*C #7X^>X**SS*<ffifej£#(r±c>T?fr& 
413nm Jg(T> »<bffil± 344mn J«T\ SKbMiSti 387nm j«T©*ttgtT:)fciai@-f S 

io *^.|jutai(«:UTj±» tamer, a&m*r, *snw^4 K7>7\ *.m^>^ 

15 JfcBlBtt* SE©7K£:©J£fttft*<#ll 0* JBTF, jfSKliftS- JgJT, #K 
1st, 0 * C<£StT-m\ 3ElM4?f*3#*^ t*<TS5. -jKKIi, 0.0 0 1 mW 

20 

£#©£E£KfliK<k9§B?SHb (*yU7^ U-->r) FtSSfeS© 

2 0 
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%mm. ^-t<<> r-zwa. znt:m#£mmmz&mtz k sr lt 

5 

!HT(omMifmt*&w®mm±om%'5iiim$:m * t>;s-f & ©t* s „ 

10 tam»m- ■> ■) *s*<*/,fr-s* »tt*.Mtgtt >y 

jc* y -;u©jg8t 86MSSB»r N r^x h*->->5 > si(oc,H 5 ) 4 m%Mm. 

±m 6 ma® 6 sase h ? ^ h * •> •> 7 >©jn*0-#}qis!iai t lt 

«fc$£iftlif&&-r*©T% 1 BfHJfcg&iPU*:. c ©*§«£• 7 0-3 

15 — r-f >^iri»3 1 0 an0ft©V-:* r 5'rA#'5X&©gffiK&?&U 80°C 

-r •> 7 y si(OH> 4 jc/i *) , *m %t i/ 5 y -;u©K7Ktes^-<= ± k> m^B -> y 

xh^xh + i/^^yiXOqH,), (Merck) lSSSI5<*:i*/-/l'9Sfi 

=»-?V >:Tfcttfc8S»U C©««*mJE*7Xfi©aiBiriaS^l+T7o 

-3— r-r vrftJCkD^Ufc. &?U*tt7^-TK&irLT45 ^ 

tfc. •fh5xh+->^^>©ll07K^)!?a»iaJ6T#l^©T. ^©S^Tf- 

25 fc„ 

*c c©*'5^«^i~i o^ratsji50"c©jas{rfiutra-i:«r«fc»3, ^ 

TklSfi-g-KftU flf^f^^T^fiSS-tirfco ZoLT, tZZM'sV #©±K 

2 1 
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count 500<>C©fifiT8&j£LT, MimT 9-TiT-t-f— 

# lSt^»aP^ieBlT«-J(CeL/^> 20W©y;P-7-f hT^-y? (BLB) $ 
10 3fc*T (=#*SU FL20BLB) £JH I >T8#l4©*ffiK 0 . 5 mW/cm 2 ©£#&!»£ 

387 nmJ: 9fil*»©**Mft-©Ma) "Oft 1 IMMWMtfcBMfU # 2SW 

Jttg©fc£K i/VtltS&Tf:?-?— T©3— r-f >/*ifc$£l*#7Xfii©*ffi 

*433±£k J&3CCA-X150) iciOiWJtUfe. C©SE«ftiWS:S©iSftffiffl^aiK 
20 30 ^(CaOS Ufco #2««©^E©*K#f Sffl£S©&*liO* T*»K 

fcc #2IWi:#81WCoHT\ tt«tii*»a*©JE*«t>*fc*>MSL 

fc„ E&*tt©f?fflfil±, 500ml ©tT-*- life 80"C©»*30Qml Atl, Rt^Tf- 

25 9 ©w* £*«»©«©!* t>a-&T#ffii/fc. 

tt£*ffi©jO<>)ttig©S¥«li> «' K«*S*fc«©«iicx*-f KT±2r 

2 2 
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^©^^-*<s^$tifc*<, it»«-©a©Eit«(±3E«-BjKEic^-rsc tan** 

B*fiffi*s©g! (mfl3) ©gffijrieffiflai l <t^«©^i*-c«^-> y *©» 
esci^ fh7x h*>->5> (ft3t*fim) o.69 gtr-f-^—tfm^-^-T'/ju 

15 ( B TA-15, ¥*Jtt& 0.01 m) 1.07 gt^J-Jl' 29.88 g 0. 
36 g£iI-£U 3— r-f >rS»*38SUfc. £©3-7M V^Sffi^X^b- 
r-r >r®rj:t)^©affitr^Ufc, C ©^£#j 20 fl-Wft I50»c CDS* 

20 ^^©^ffitC^Lfco -7 £->';#©K«Jfclil 

C©S«-»BP4^fi>fJ=jacEl/fc«,BLB®jt<r$-ffitNT0. 5 mW/cm 2 ©j£g 
T#J 1 B3FlHJ5&ftiK£flSltl^ #l»*4*&fc 0 C©85©£ifi©7K<!:©li«!ft£3i 
»«91 £|i38©ffi^M£8TM£Lfc<!:C5,. Stt!ft©^*{±0- T*-,jt<> 
mz, # la^i^ttttttt^-x^ >/©<CI,^MFL3{col^ifiWl il^ 
25 «©^ftTRf»ttt#»*ffi©J£*<0^*S«Ufc,> ESfttt©tfc2Tti. 8IM 
FU T'{i&©£ffiK»>>a<e££tU fjt8fc#©S©!8Mferi<J; < *&ttfro*:6<, 

# iK«Ttt»utt^<assti-rx st«#©fflt>BjBirsifcsnfco fl-it*® 

2 3 
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xs#«t*<asti, Kn«*fwc«»-r s©*<sstT*ofc*<. tisepmis 

5 

10 HSS0J2 t^ftC^— r>r y^a^xyb-n-T"^ V^JIiDU 

C©l/>X*ttBlffleSfCtteLfc^ BIJB$3fctf£^T0.5 mW/an 2 

is ®iur?tu*MfiftiiftMttUfc. c©i/>x©xffi©*£©»tt;ft£*ifc0i 
u>x£mm<D%<my u-aks^u w&otz&m&y v-uzitm^v > 

20 ©u>x«^r«»)ffi#*<*tonfc*<, *^»sMt$nfc*««ttt3— > 

25 

1 0 anEgftOV-^-fA^XK©^®!:^^ h#tfft*ife*&U 



24 



WO 96/29375 



PCT/JP96/00733 



&c,titz.$me>%Mfzft-r,Bix ^tj^m^r o . 5 mw/cm 2 ©&#t#; 1 

ttS. ^G-I-IOOO, iSft«ffi!l^{ij|B^3- ) 7?S!l^bfc<bC5s «te£l©l£* 
Kit. 20W©fife®#rfT FL20SW) £ffl|^T0.0 1 mW/cni 2 ffijfcfl. 

LTt>*ffi*<ii;a©a*tt»r«ifiF$n5c:i:*<3}-^* 0 cm±> s**5x©«t-? 

<C^tt©2?gs^Bi«-ri±TS«>TSS-C*So 

15 

H«0I4 £l^«KUTy-:/-7<A#7Xffi©«EK7^;?-tfS^ ^-Tg 
20 HaSW 4 <*: , if t.n^K»©affi^5fe-r BI3 £3t<T£ffl ^TO.amW 

/cm 2 ©bkst^ i israssttiBfcJsatujtSL Gfts^s-jH^T o. o 1 mw/ 

cm 2 ©S|^iS|gg-cai^«*MltU«*<t», g?ttft©^W^k*fflSLfco 
ir i oTK^©gffi*<il!«fflS7)ctt»c»»snfc. 

25 

£»£0ij i ti^«©^r&T> i o cmegft©y-y5--rA#7Xffi©*EK5M*» 
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£ft£CD#5Xfi^c*450°C\ 475°C\ 500°C\ 525°C ©figTSSJiKLfco 
©^XiBlilJfTia^^^C^. 475<>C N 500°C\ 525°C©afiT«^!cL^a«(r 

-tr seas*- * -r <* nr t *s (DibmmztitztiK 4so°c tjbsjk u/ca?4 

* Ztltzif? 7sfc<bimK9t-r BLB j£3t*j£ffi I *T 0 . 5 mW/cm 2 <D&#& 
JRKTtt 3 ttR*^«IRttL*:flU aftS#fl"*fl^T 0.02 mW/on 
io m^fi^HiS*SBItLni:^t>. SMAfl£S (CA-xi50) *flH*Tft*fc© 



ai 





BLBBMtEffc 


3 


9 H&© 


1 4 B&© 


(°Q 


0>l£»ft C ) 


tmn r > 


sttift r ) 


Sttft C ) 


450 


10 


13 


15 


23 


475 


0 


0 


0 


0 


500 


0 


0 


0 


0 


525 


0 


0 


0 


0 



15 SlA*£fl-fr*J:-5«w, 475»<\ 500"C, 52500 ©igKT*tfiE**XT^-^— if 

jr*«t3*u *f5x*©aiB*<««*tt«cll»**i*c:i:*««B*tifc. 
20 475»c N 500°c, szs^oraTlllftUfcttBcA*******:^^ W4 

26 
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%mm7 

5 &a&mmi tmmizi-9-7izfo#LT *s u gam* tut. 

z <off =7 xtezmmz lt i ~ i o i5o«c<Dfift izmz-tz c <t ir ^ 9 „ 

C ©iStt4£ jR B MFPrCttB U fc&,BLB «3fe*J*ffl t, vCi#B©SEK 0.5m 
10 W/an 'OftftlMUrvtt 1 IMMWMIteJItttL*:. JgttftSO^fS (CA-X150) 
C«k»?*<k©ftttft*jlliJ^L3t<i:C5, «ttft<±3* T*-?*:* 
C©Sm©^ttftA<0" Kti^tifr^tztote, 1 KIS^ C©fQfi«T 

tnmn-ff^ x - x/<-, » u >yg ± - t<mki* 

1 0 canE3ft©V-^7'f ATy^XfifflSffiJCX/^y^'J >^C<fc»)^J||f-^ 

BLB3t 7 t*I ; S-ffl^T««©gffi{C 0 . 5 mW/an 'OgftJMUE 
8&MSilll5£S§ (CA-X150) (rj:»)*<!:©«»ft*illS 

U ffi««©i^Hlwig<fc*lifflUfco ^©^jg*^5 0©^7 7ir^i-. coy 
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•>U*7©»SI£J§5JiSUfco 
io a>mm\zl&taUz a c©**7X«^20^K^i50 o c©sffiir«}fr5-<f:i: 

£9, 7+9 — tfm+9-7&¥frm%M->ViJ<D'<4>9'-Tl&m£tlfc=i- 

+< yyiJfvx&cD&m-m&Ltio +9-7t->vji<»&&ititiT*>^tc B 

C B*7Xfita B HBgSrlltte Lfc^. BLB «3fc*T£ffl l*T0.5 mW/cm * 

15 ©&*kft«&atfiai£s (ca-xi50) tsu5£ ufc t c ^ m&ft\t o • t* -> ^. 

C©^»CQfe«7iyT ; &ffll-'T0.0 0 4 mW/an 2 (800^^7.) © 
**MMttT4 B Ufcttfc. BW+ttf««Bi©*Matt2* * 

20 jK±©c<t^t>. efe®3t*j©«t^«^RSBjTtcfci>Tap«*«-*stc«to 

mmu o 

Th7xh^7> OfMtMX) t7+9~*mf-*=-7'/fr (B« 
TA-15 ) «hJi?/-;U,i:*&7jc£iI-g-U ^ h 5x >t+9-7 
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7 > 9— T'/* tempts fl-7x y arcaan, 

3 0*;l/% % 5 0*;l/96 > 7 0*JU%iZt£Z \ZL1z„ 

e>mws*miiftmfe% (ca-xiso) T«asL3ti:c5. ft«ftm,^nt>o- 

tm«cefe®jt*T^ffl^TO. 0 0 4 mW/cm 2 ©^iSMftT3 BHttftft* 

mmmi 1 

ltf;»W:7y^x-;i/»;i/g!l *M.tS«:r>— 
fh7i YZ-'sT* > Ti(pCfl s \ (Merck) 1 MftSC ix* y -;U9MfiSBi© 
20 £^»CAn*##»$8JPJ<!: UT 36<Kigfifc£ 0. 1 SfiSaSlHlUT^^-Tn— r 

4 >7fem.*m&Ltzo coa-x-f o cmHft©a»©:&3£#-5 

-TKftKUT 45 ^ g/cm 2 <h Lfc. 
&!::> Ctlt»©**5Xfi*l~l 0fl-Hftl50<'C©iaK[C«fif-r-5C < fc^«l:*J, 
25 f F5x h+i/^^V^HnTK^IKiKTKteS-g-irWLx #7Xfi©*B5i::»£^ 

Ctl te>©l>W4£ 650-C fcitf 800-C ©fiST«USE LT, *B©Pf-^iT«*fi 

2 9 
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mtltztffi* 1 flHBlEfrKilceUfcSLBLB 3bt*T£ffl 0 . 3 mW/an * 
-3ft©ii*4©^ffi©* <t O&ttft t> 0 * Tfc-jfco 

10 HiSfJ 1 2 

rtKLfcrf*— * (SK24»c x 45-5096) Accotf^xSSECU 
0.5 mW/cm *©ittT 1 H U # 1 i**4£& # 1 1**40* 
£©£ttft£»!l£b*:<!:.i;5<r Tfcofc. 

Idfct&l 7 UT> #5XtR©£IB£T:>-*~ «f^^^-TT«E«U> # 

25 fcc, # 2*»*«»rC:IMbfc. J*«**il«IItt\ #2tt»Kr«Br*&* 
OffiU dci©*****©****^.*^ # 2f**4£-.§.-r->*-* (S 

S24»c N jas45~5o«) rt«ru sutfcws**:** # 1 6 



30 
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&«©£«>, mno^s*^*. TtvjummL* ^y^f^ng, 

fro?*-;/*— *rtc*U Hfilli. 60»Cfr«jfLfcigJS± 



£2 









# IKS 


0 


100 


#2«Jft(3Bfp l 8&) 


5.0 


100 




7.7 


100 


#2KR(8«imK) 


8.2 


100 


#2ttft(24R»niK) 


17.8 


89.8 




21.0 


88.5 


#2a«(72^ri«) 


27.9 


87.0 




40.6 


45.5 




64.5 


60.6 




75.3 


44.7 




86.0 


49.0 



10 

&mmi 3 

is **mt»jr-> u 3- > 3 >y 
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f5tfc, ffcJ"j3->ST*aLfc. ZOfzlb, B*^fierfA (JRjsO ©& 

•£U ^©JB-g-ttteT^-^A&fcir&tfU 150-C©i&firaSfl:;*-ti\ IS© 
3 //m©->»Jn->©/<-^3- hT»a$tlfcffi«©T-'l'i- , >ASfi (# 1 

«t!)i¥b<<±> T+f—tiSff-ir-T'/M' (BMfc¥> TA-15) iffifE -^5 
15 ©ttJEtt* i"J*3UIS5. MM h*-»fyp->7>lltaix f-*-7 41: 

#2St*4*&fc. 

20 R»C> # 2 StfH" BLB ibfc*T£ffl 1>T0.5 mW/an 2 ©S&£T 5 B KSfcfl-ilil 
MA itS) TWZLtLtZZ* W^fcdiK* &*fc©8*li3* *iBT*ofco 

m^mmm<o#2W^omm'S : m'S.{ytztzb. 70- -e*-»fc. #i» 

**, fro, f^MWBIfCiOJI^saiBUfc^Ktt, MtcWcfcSft* 

32 
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5 ^SfcflJ 1 3 <D # 2 ^(1*^*1^^ l^T 2 2 . 8 mW/cm 2 0 jj^gUBffiT 2 
MB**W*JIMtU #4ttH*#fc. lU^(D#2imc!:MmiO#4ttno 

5 7Kgrj- 0 # lK»©Jl^iiracD7^>x^ HyWiEl— £6 
10 H©^7 7Tli*-7# lT^-To 

lOmr * ©firgir li sp *Mf3i$mo C-H «f^#ft#IB® A* tt h° - * «<Bft &*u 
tttt 2970cm- l ©ffiiCtt sp 3 S5£«lJlCD C-H^ffi^#«©*$^ fcW*< 

15 #4^®7T>7^ h^Hrfc^Tii^ J» 2910cm- "©ffiafccfcCf 2970cm" 
'©ttil©l^ftJwt>tf-^3WBl»&htt^o 9 «C &SK 3200cm- 

»Clf-^**r*iEl^«©0-Htt^^#J| 3 ^fe6tl*. «E-*T\ #4^ 
*4fr{* C-H a*3&qf ffi-Br-T, *<Z>ftfo t> K> O-H te^ffft-TS C i*<»<8 

tttt 2910cm- 1 CDffifiKii sp 3 2Ij£$k®© C-H«^#*#tt<Z>:fc*tt t°- 

2970cm- 1 ©flflftCli sp 3 fij£«ijgcD C-H»-fraa*»#«(Z)*#tt t°- 

?^t>n5ot-?T> # 1 tffliat c-h zct&vmznzo 

25 T£<D-«£3; ( I ) vm-tis 4 MW^Z&lt UfeWUfctoft 
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R R R 

I I I 

— O — Si — O — Si — O — Si — O— (1) 

I I I 

5 O O O 

I I I 

10 OH OH OH 

I I I 

__0 — Si — O — Si — O — Si — O— (2) 

I I I 

O O O 

15 III 



mmm 1 5 

y^WItffiO^ffiKi&^U 100°C® SETHIS -ti\ ^m©->V n-y 
fcC* 7^* — ifM^-TVOU (BgYfc^ TA-15) iluE ";T5X*7" © 
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U lOO'COiSSTS'fb^ 7+9 — m?-9-T&WsVz2->&m*\z 
# 1 ~ # 5 BLB *3t<T* 0 . 5 mW/on 2 ORUr?** 200 ^ffl^jg 

CttK*fUT, f^-7tth^3- h£-«S;lfc# 2~# 5fmc*»-ivni» 
io £^#dWK£CT*<t©£«fta<i o* *gSKtt*£T&*fl:;*ft5:: 

f-^TOffl-g-**! 0Sfi«£(±©# 3~#5Mi(4fC* > -^T{ix *<*:© 

|f(I x f^"7©*(^* 5 0fifi%£8 0Kfi%©#4itift£# 51**4(1 
15 fcl^Tli. ®^©^i»B8WT7lc£ffla«ftl± 3 * tW&g Zti 

0rirscBLfc^ &&nmfc& (ca-xi50) \zx.*)*te>®&.nzmiz\stztz 

20 

fQfiflU 6 

+9-7*fti\"*-fa- bommft&Zm^Ztzib, «f7?7^KK^ 

25 glffifl! 1 5 t®m<Dl5&-e. 1 0 cm E3fc©ffi»©T? 'J *WR1E<DXiECll 
55 ^m©>";3->©<-X3- h£»«U Rt^Tf-^-T#Wfi©^.£S 
h^n- h^3-h©f^-7ffl|i|^i, 50S 

SK. 6 0 £296. 9 0Ifi«T*it, 
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0 *xmm& (jis) H8602 \zmi \ n,n<Dsmm^oz^^ 9 5 ? * u k 

10 bbpbb 

gatfli 3 £i^«©^92rt\ 1 0 cmEaftoT^^-^AsoaBcife-riR 

©h-y^n- hJRjpli:0.03 ^nu # 2tt»©h hBJPttO.l jt*nu # 3 

15 KSOhy^n- hRJPtt0.2nm^ # 4i#ft© h ^3- hBJWi 0. 6 //nu 
# 5 ii*4© h -j - hmmt 2-5 u mT* r> fc 0 

©K*4c: BLB St#«Tfc J: 9 0 . 5 mW/cm 2 CD^««a*"C«>i»*BB» 

MB 5 0«rHHrtl-aiB«K*^B*ft*ns *c!:©&«ftl*3 0 *jgKte~,/Co 
#1^ f-^-7^Why^^-H©K»*0.2^mJB(TfwUTt>> hy^-h 
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£ d 4 W 0 BLB 3bfc*J£EEU 0 . 3 mW/cm 2 O^n^STSI^* 
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$mm2 o 

15 j§5 •> y # cbnmzmfs, t , «»© # 1 vmtwz, 

20 w © blb ^trir J: <o tti|su=*?fl.ift£ 1 #r<3i8«tT* C t \z J: 9 / 



3 9 



WO 96/29375 



PCT/JP96/00733 



£4 





*<!:ffl&«ft C ) 




#2 WW 


1 0 






9 






5 0 





«5 





7fc<!:©&ttft C ) 




#2sm 


3 




# 1SW 


4 9 






5 3 





10 

ism 9 i^o^&tf^Kttlfe*^/:. *©*££, A^5^«fc 

Ht*4»-olxTli^BS©*#^«7 0 96JH±T*-5fc*^ #2St«T{± 

^ttiE^M^fc. «^iBi*«is°ri6<£53e**7x«i©s»i 1 y 
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1 2B©^57i:mi 3H©^57*J*Jtrntt^*J:"5^ ->U*©*^» 

BLB S3WT*« V^TttH©aB(C 0.03 mW/cm 2 ©**U(UH*-C 

4 6 



WO 96/29375 



PCT/JP96/00733 



5 HCiRf. ^*^7K>yrt*<ffiinj£ftTl>5:®-£-Kf±x j^MtlHMIIK^rCtt 
10 

T+9-KWf-9—-T'f)\' (STS-11) i3p-f^->iM'/AUy-f^ 

15 T4.5mgWl 5 canE3ft©ifiJtt^>r^ (AB02E01) K&ftU 880»C©2gg 
Tl O:0-«y£Ljt. £©1**4^ BLB«jt*T*ffll->T0.5 mW/cm 2 ©3tfl.& 
IWT3W**Mft*JR|tU #lS>t*4£#>t„ #H*WiJM»^-f4/ (AB02E 
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1 1. SiIiBS©^$(i^0.2^m4J(TT*SS*ai«c5-tJ<Hr»tt^ o 

15 

1 3. luESli, HK, Pt> Pd, Rh, Ru, Os, hfrtt&mfrZmiitllZlWD 

1 5 . ne«ii*9iJB'<9 * 5 1-13 ©i,^n*Mcs-^< bg* 

25 i6. mmffinsnmrnvt, zm>m 1 ~ 1 3 ©1, < tsmnm 0 

17. MB* 1/ 

iris v >xMfcfta&mizmGzntzmmi'mTxmi&^mt®zi? 

5 9 
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S#St&*fc J: t//Xl±*«K «fc T* *3 £ t < © A<Kit £ ft * «t 5 Cfc 

18. itffE®©^ffi«i3tae^ir7K<t©fiE«ft{w»J!LbT^l o- «T©*Sft 
tt*s-r*»#B 1 7 cat-* < K»tt U >X 0 

10 19. BU^©*teW3tJ5be^»C7Ki:©««ft»:»#L,Tit5l5- J«T©*Sfttt 

2 0. HfEjtttJKtttf^tt^ ™V. 7aD - SlTi0 3- WQ 3- BS * 0 '* FC 2°3*^ 

tt5ff^ ^Sliftfc 1 a©S^«*#tf»*a 1 7 < \y >X* 

15 

2 1. |5E3iai^tt#^T^^-^f-^-T^&tt5»*52 0CS-^<ES 
2 2.|IEJittE^SiO J XliSiiD,*-t^tt'5»*S2 0»;*^<l6»ttUVX. 

20 

2 4. ftEHRiii' V a- IIEWI©«iili->y n-Vfl-*©^ 



6 0 
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25. m^>xm^tTJ^^)mE^m^>^v^xib^ti^, we 

5 2 6. WBMKiS'yaoMfr^ 

2 7. linE«fl>J|C3tt»0.2/«mHTT**l!*ai 7irS^<KftftU>Xo 

io 1 7 < ESStt 1/ >x 0 

2 9. iuEJBtt. He Pt. Pd N Rh N Ru N Os. frfr&ttsiffr&atfftfcl WZ> 

3 1. UEl/>Xtt*^U>XT*S»*ai 7-2 9©C^ft^K&cK ESS 

20 

3 2. rau>Xtt5JWU>XT*S»#Sl 7-2 9«H*-3tlfrK*-2< W 
3 3. lifEl/>Xttrttl«©l/>XT*5ll!*Sl 7-2 9 «H ^ftsNCS-S < 

3 4. «rEu>xttryxAT*sai*Bi 7-2 9©i^n3W:*^<K»tt 

6 1 
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35. &*mmtt, 
tlx.. 

io 3 6. mmm<D&mtim!&m\~*to)&wiK&n\sTtoi <r £<T<D*iStt 

14£l.-f S§S#9 3 5 irSt5 < B5*tt«ttS5#o 

3 7. miE®©affi«A®e^«C*<i:fflS«ftC»^LT*tj5* £(T©*iSSftt!fe 
£Mf Zm*m 3 6 irS-tJ < KSttffi^SBtto 

15 

3 8. a5S3t«jKtt»< E Hi> ZnO s SnO JS SiTiO,, WO JN BijO,. 

tt*«^6ai«fnfc i «©s^*^t;i§*a3 5 caw< K»4ffittS5*to 

3 9. |J£3^Ki4«^liT^^--ffS!f-^^T*^'5:ilS*3B3 8{wS-^<Hi 
20 ftttfi^aSMo 

6 2 
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ic*-3<is»tt«*«ra. 

If <**lT^*fi!3fcS3 5 irg-3< WftttffittSW. 

4 4 . mamiti: •>')!} ammfr $> « «m#h 4 3 \zmn < Bssttisttsw,, 

10 

4 5. 1u§2Jg©JP£ lift 0.2 ^mJKTT"*5lf5l?a3 5 < RrStttettSBtt,, 

m >m 3 5 < K*tt«ttg?#„ 

15 

4 7. BiIi£J§<±, MK> PU Pd, Rh, Ru N Os N lrfr£>t£Zmfrt,mitltcim<D 

temz-stsmxig 3 5 [zm-i < m&m.imtt„ 

4 8. BiFiE««-<±S**7X-e*-5m^53 5~4 7 ©l>^n*^C^tJ< KStttg 
4 9. lueSS**-7Xl±, #7XXtt75Xf-y*;VCJl5j*;*ftTl*3ai#S4 8 

25 so. ms.m#7xiu mm. &mmm. ibm, urn. w±*, □ 



6 3 
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51. ms.mttimmmxvx-zbzmmma 5-4 7©i^c^< 

5 1 8©«-ffC^JSE$tlT^5l»*a5 1 K&-3< RfrftttffittSW. 

10 GSStttKttSlM*. 

5 4. |5E««l*^^XJ±-7X^©->-^K-e*5IS^a3 5~4 7©t,^Ha 

15 5 5. 1ire**Ni'vM v h©v"-;U KT*5»#93 5-4 7 ©l^n*>C36 

5 6 . mw.mttiiftm®&®*' < -*' ; 7 *T*>sit#s 3 5 ~ 4 7 ©<, *rttdMz 

20 

5 7 . 8*tt^E£ffi/L fctt^Tft o T : 

25 fcUTife 1 0 • KT©*i£*H!fe£m-f < 15£ffi£#©£ESSi*1£K/<E-f C 

5 8. fjE«^M©Sffili7tS!ljei*IC*i©SMft»-lftStUTft5- HT<D*S 

6 4 
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5 9. 1uia)i©*iB*S^S7lc140«^TttaUT<i:St»*95 7jr«^<|| 

5 

6 1. mrlBS*tt±^S, i -y?X* ^^fv^X, 5, -tr/ 

arises zztifcmzttmmmiis&v/xitmmi&mffiz & ^m^tsti 



15 6 2. flS&ltli&Es *7; ^Xf^X, 5* *^ 

20 

6 3. m%MtmM&#&-c$>zm#mG 1x1*6 2 



6 4. BulS£#tt«#7XT*31i#«6 1X146 2 KS^f 



25 6 5. Bu£«*m77Xf-y?«T**Slt*B6 1X»*6 2 < 



6 6. BJE«*r(i^SfiT*>-5iS*S6 1 Xii 6 2 Kg-* < 



6 5 
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6 7 . SiJlSStfli f 4 tt&&m 6 1 Xli 6 2 < 

5 

6 9 . !&£*mj^©&rt*7XTfc*S&#3 6 1 Xtt 6 2 K£-3< 

7 0 . flia£*tl±£«9©&#7 XT'* SSf *S 6 1 Xli 6 2 i:S^> < 

io 71. m&&mima®m.Vj# : 7Z.T*>ztti*mG i xi*6 2 

7 2. lJEa&W-li*R» *7i v?*, *7X, •fvtt'jir*.*. 5. 

20 74. fiias«(i««xi±i!!ii ! ao D D ©«Ea-c**is*S7 2{tscJ<e[^«. 

7 5 . i3fa£#li*&©fl-S£fiT*£si!#3 7 2 < ffi£#o 
7 6 . t3l5S#li» ! 8l0>f*33£ffi'e* SIB** 7 2 < . 

23 

7 7 . iwlE&ttliffi^afii©*®^* 5 IS*« 7 2 K*^ < *S£# . 

7 8 . Btnatt^fiii±»«t?* 7 7 < 

6 6 
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7 9 . Biriatt^ifcfiittifcffis-e* sis^a 7 7 its-? < 

8 0 . iFie&tm&jjfr/B 5&©£ffiT* 5 3t#3 7 7 ItS-? < 

5 

8 1 . ffE^Bfffflo D o<±^SST*SIS*« 8 0 |t&-? < 

8 2 . fiirie£fi>rffl.Sf±«t LT*S^5 8 0 lt&-? < ffi^tto 

io 8 3. m^mms,itmmu>^-ct>zm^m8 oits^j 

8 4 . ffre«9rJ&fil*4 i - f>7- KTfcSifJifcS 8 0 |t«-? < 

8 5 . lul2^3fffl B D D li!ftaST* 5Ht*S 8 0 ICS"? < 

15 

8 6. 15I2St*(i&IB, -fe^; v^X, #77, ^77f7^7s 5, 

20 ftmt-rzmxm 5 7 its-? < 

8 7. 1iFieS«-|ijft3S!jiS©ffifft7^ ^*0, 1if£JIttf*^UfcS#i6l§7Kfc 
«ktf/XJ±*)S£*l£ltj£l;r $*T&£«IS©&$£#ilD;*ii-S^E8 6 ItS 

■? 

25 

6 7 
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7e*-3<*Mf. 
9 o . wE«#tt*a©aiB"e*s»«ffl 8 8 kx-^ < s^#o 

9 1. WBZltim&#mt* Ti0 2> ZnO, Sn0 2N SrTi0 3 . W0 3X Bi^ Fe 2 0 3 ^t> 
9 2. fje#»«^ 1 K*^<« 

15 9 3. BU^^Ktt^»(±^^M^^-T^^^Sft*S 9 1 KScf < ffi^tto 

9 4 . Stfia® ttJEK Si0 2 X(i SnO a fc-SXTtt 9 1 < ffi^tto 

9 5. IJMttjWI^ 
20 I *2St*% 5 7 < «**f • 

9 6. «EIUIttS/y3->fr&tt5^ «EIUi©*Btt->y3->iH t ©^^ 

25 5ir*^<8i£tfo 

9 7. JJBSttliTVl'* y &K-f*>JsJ:tf/Xtt7;l'# y ±s&sh*>£^ 

6 8 
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9 8 . fjEii&tt •> y * ©ss&fr t. tt 9 7 < 

5 9 9. l5ElfflWSiii^0.2^mJe<TT*5»^5 7irScJ<ffi^ 0 

1 0 0. iiflBSli, EK, Ag, Cu, Zn^t,y3:5gf^t»S|fn/cia©^)S*# 

io ioi. itriESi±, sir, pt s pd, Rh, ru, os, hfrzKzmfrimiititzim 
<D&mz&tim#m 5 7 < 

1 0 2. #»Lfcffi^-!l^*fcJ:D t /Xii7kiK(C«t-5r^*<*»J^L<<±S5CD 
£ISlt^5jtfe©|fcS;£j*T*->T : 

t ; 

20 

1 0 3. #JfL^iE5}-fiffi7K*-<tCf/X«*jlS<rj:-,TS^*t)^U<(±a*© 

(a) tmm^ i mmtn<D^m-\t^iik^ntz^smzmw^> y a- > 
25 (b> uies©3t««tt*f»*3taje-rsc: *k fj£B©*ffi©-> y n- 

*te«tiy : /Xli7KiB*1ir£S©*ffilCj£*<t.-a:SXe ; 

6 9 
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*^tt5§i©R6S2ffeo 

105. ^ufcSfl-ii^fciaf/xw^jSirji^r^ftO^KJiSS© 
£Kih^£fci&©l!S*:#i!feT*oT : 

^t>#48l©Rrft;£fe> 
10 6. flij£««ISli : 
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<t*» 6tt«»*ffi 1 0 5 < &. 

5 

10 7. ftffUfcflUMItfcKjSJiCf/XttAffirjLoTUVX^SQSL < tt» 

St ; 

i o 8. ttmLfcm&mi^isjLU : /xtt#.miz±-,Tu>x&mo%L<itm 
©*T»araftfci/>x*iMtr*:EB<!: ; 

(b) lijESCDjt««Ett«i(4*jtJaie-rsc: iia 9* i&iEBa^ffiOi' y n- 
*is&a/xit*m&mmm®mmz&ir<c,itzxm ; 

10 9. tfm «kt//XI±*jBlc i,Tl/ >X*<# *) £ U < l±» 

(a) 3ia»«tt¥«^«©t4?^-iw^&$nfciiewicaw4 •> y ^- > 
©STttastifcH'X^fsiii-rsxgi: : 

(b) 1ifl2S©3t«tf«i£#tt£«jg*S CtiaO, lu£® ©£ii© •> y n - 

7 1 
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(c> m%.wmm®*m&-rz>z t\z± o> *^tt*m©*t«a*ftfflK 

1 1 0. #^U^S^fi«**;«kW : /'Xli7Killlw«fcn»TU>X*<*»)^U<JiS 
10 v>X%mffi+ZZMt; 

nmmz&WT^m&^&tt'ftZ'Stsm-Qmsz u > x©£8n£««-f *x 
mt ; 

15 *^<ESl/>X©l!6*^fe. 
111. fi£ttaXg{± : 

20 affiir^-rsxst ; 

(b) tt&K«£SX£H4k $ -t+ 3 Xg £ ; 

#WK*»«Kfi»£-ti-SXg ; 
25 t*> S3t#S 110 < Wfttffeo 

< tt»5©*Kih-r5fc«)©K»^^*^^ • 

7 2 
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-tzx.mt ; 

(b) Bifi2B03tttaEttMi|!4«-3tae-r 5 Z tiZXO. 1iJlEJI©affi© -> u n- 

is frz>t£Z&wtiL#.m®wmiiiko 

114. ## L fcS^-SffiTjcfc «fc /Xfi*iSK «fc -> T2BjJffi#SJ*f*<S t> £ b 

(a) ^JKtt¥«^il4©«t^*<iSi-ir^i!c$tifc^K«ic2?g<£ •> y > 

20 ©JlT««3ftfc&BJi«*tStt£*«^SXg£ ; 

(b) m&moitim&ttnzytmm-rzz tick »k laajgosffioi/ y 3- 
(c> tmmmmuni^mm-rz ciict »> . 3tttKtt*t!i4©3t«!jK^ir 

i«*lir£S©SSlCZ£:^t>-ti-5Xg ; 

*>^<j*jSBj<sttat»©K»»fto 



7 3 
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5 -TiXSt ; 

*^ S£BJJ«i*SIS*t©B5»:«rife> 

io ii6. Hinatfcaxeii : 

(b) K&KJBlSSItSBMfcS-y^Xgt : 
15 (c) ^3tttj«tt»)R*3tEie-rS Z «fc 9 > luiBS©^ffi©-> V v*HP 

a-WlCzK»*Kfi&£-ti:SXg ; 

tfr 6<E 4 SS*S 1 1 5 Cl-J < B5*^fi*o 

20 ii7. mttomaimfctei-zijik-cbvT: ■■ 

liJEJg©&M#*£©&«teK£»LTiftl 0* ETF©zMBfttt£S-fS£T' 

25 

118. «#©affi*5S7Kft-rS^ftT*^T : 

(a) 3ws«sttt^«*«©tiw^-«w^ft$nfc-> y 3- >©®T««$n 

fc£#*#flrr3Xgi: ; 

7 4 
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(b) m%jm&#ft£ymm? z c £ k j; »k m^momm® ->v=i- 

*^<£*^©!87KYfc;«fi!fc. 

5 

12 0. «#©£ffi£8zKf W -5 #&T* o T : 
fl(F£)I©Sffi;&<*£©&ttftKftgLT#Jl 0* JHT©*J£ntt£M-f*3T 

15 121. mto&mzmfcfc-t surfer* -,r 

(b) SMK^^I«*ffiYt$-a-SIgi ; 
20 (c) &3fctt&tt#i|4£3tBfci&f £ C t \t «k »J s fufSJf ffl^Ii© ->^-^f 
®^^*^ir^tfc#^*3l^tt«»©jt«!jSt^ffl{r «k »>^« < t m 

^t>)S5^ffi©a*fb^r&. 

25 1 2 2. ^x*t©ft«AJrftJfbT|5ll 0" JKT©*«ntt*S-r5*Tit 

AMSfcrtjae-f s c i*#a<t-rsit*a 1 2 1 e*^j < *B©a*Yb*ft. 

12 3. Stf*fff^tt"5^feT*oT : 

7 5 
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m$z%smm&z*&&-i~ z c t k j: m^o^m^m^mz-r sis 

t ; 

12 4. : 

(b) fji2£*t£-Mfl-KES-f ; 

(c) mtzm<D*Mm&tt®z*m&?z^ £ k * t>, nEH«>*iBos^j =>- 
125. mttzmmt-? -,x ■. 

(b) ttEattteMrtCi**"**** : 

(d) «ne*ttittttm«9ei-%m^ * - £ c <* 0 > mtmtt&oittmtt 
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5 1 2 6. Wft^m^-tzum-ch^x 

10 <t ; 

15 12 7. Bul2t6fiXS<i : 

mm'mmTzxmt ; 

(b) K2feJlJgfi!tS^*«Yb$-li-5Iig<t ; 

20 (o &%Mm&#mzit®mTz>z tiz±*)^ unas©^©^ 

©*>f *®^JrM-&Ufc*«***tt«Etttt»©3t»fiE^ffllC «fc *)<KE < t t>SS 
£frt>£SI8*Sl 2 6»r^<^fe 0 
25 1 2 8. «*f£?ititKt-f -S^feT* o T : 

<t ; 

7 7 
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A> £ ft 5 S# ©TitifHfcTEf 
12 9. 3£#£fif#fl:-f *#&T*oT : 

(b) tsg.m<D*M&&#nz*®&i- * w & c J: ?k frEJi©s®© •> y =- 

>^^ffl^r^ 3R^fC^bfc#tSS*i«««Ett»^©it»B£^ffl^«k < 
<ht>S?#WK*a&Kfi&£-^ fcot, |uiaS©*ffi i S-a4cttl-'St-XS<t ; 

(c) 1uie£#£#Tffi<*c <kli«t?), 13SJi©^ffilcftJt-riW«*»»te«k 

130. m^tim^it-rz^m-vib-jx = 

(b) 15IBiS©3tftW6SE1t«««-3t®€-r« C icfc»K ItTSBO^ffi©^ 'Jn- 
v ^O>y^^ s ^,-^L^*«S*^Ktt^*4©3tMJSE^^«t 9<ME < 

t*>u#mzjmmz&&z&, ^t, iagji©£ffi£87icttK£-fxgi: ; 

(c) ffiB3fe«Ktt*t«*H»i3tiai€1-*C <b(r«fct), 5tftMSEttM«©ittt^^ 

j8K«fc()Biriail©*ffi©«*tt£&#3tt£ig£ ; 
(a) mtz&ttzfcx'mzz. i«ci»j> fr£H©gffi^ft^-r*w««»a*j«t 

13 1. Stt^fWtKfrf i^ScT^T : 

*#*«mw-sxs£ : 

7 8 
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t ; 

13 2. BEKfflXSii : 

(a) J^tt^HMttmott?^ *Wfc©£L < {±SB^W«c«YkLfcx 'J 3 

(b) &&JgSI?fi^*£8Ht$-e*Ig<b ; 

(c) M3tM«Ett*t»*5tae-r-5 C fcc J: »J , liffEJlO^ffi© -> 'J 3- 

3 1 c*3<#&. 

13 3. iMiiMtSJftTfcoT : 

20 BuE3t««tt#«**J5!ie-r-5 c <t»r«fc *) BoiBS©^E*a*tt»r-rsxe 
<!:; 

25 

13 4. mtiMfrit-t 5^t*^T : 

7 9 
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13 5. S#£»iHfc-f S^SrCi&oT : 
(b) 1ili2S©3t»«tttt«*3tS!ljei-Sr tICJ: »K 1ii£JI©&iE©v' 'J =»- 

yaw* 4 Ltzm&mzmmmtnoMmttx cio ^« < 

13 6. Slt^ffiMtfe^rtfeTA^T : 
3tJ^tt^tt^»*#trSTB«l£S*t©*Bo«-««-r5IS«i: ; 

i ; 

8 0 
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137. m&mmxmi* 

(b) &mmmimmz®<t2i*zxmt ■. 

(c) mmimmntmim-tz c <tc <t t> , Bij!aji©*®©-> y a- 

10 £&c>t£zm*m 1 3 6 k*-3< 

1 3 8. M^<CES$nfcS*t©^E^rS^C«l«f-r-5^T'*oT : 

139. mmzm&zfttzmtt<D&m*mmm&-tzis&T*>^-i: 
20 (a) ^m&^tmmv&w&-izfr&ztitzis y 3- >©®T»a^n 

(b) mmmtz&n-ic&m-tzxmt ■. 

>^©-!r^fg^ir^Ufc*1^*3t««Ett*rfi©3t«aEfWffl«C«J: < 
25 £t>^#ttir7RK£{-fi&;*-tirTs friBJg©SilD£Si7K14Ktt-fIg ; 



8 1 
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140. mn\z&wizntzmi®mm£mmz.mft-r ->x •. 

(b) flJfaStt^fifl.lwEfi-f *Ig£ ; 

fflK«k9351BJI©gE©8*tt£*#£tfSXg£ ; 

14 1. M»CE«SnfcaWO«ii*^»i«W"*3Wfe"^*-9"^ : 

^©^ffifc^tttt^^tt^kJI^i"*"* 1 ^ : 
iHW*l»Clllt4Ili : 

14 2. 15iMfc«IgJi : 

(a) 3ttt«Ett¥«<***«©*fc^<!:s *ffift©£U < (±SP^&*I I^BKb U > 'J n 

(b) &&«Wf8&$£QL<tZltZXmt ; 

(c) Kitttijettt^^^taie-rsc niEsosBa©^ v a-*** 

8 2 
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14 3. ^C{f*L^M®J^€E^rS3Mtc?*oT: 

5 Bui23ttttt14tt^itJ5!ie-r5 - <tK «k ?) 1ulBE©£E£Si*ttir>S-f III 
t ; 

10 14 4. «#fC#^L/:*«©fiS:^*l»lh-rs^feT4>oT : 

(b) IfiEJi©jtM«tt#«^3tJae-r-5C: iic«t »K 1u£@©^ffiffl-> U ^~ 

14 5. «*tfr#^Lfc*«©flES«-Klt-rS^T*-,T : 

v#*©y^iim:*S£L,fc#^*3ti^^ < 
25 (c) iui2ittt!j«i4#^3taei-* c t ic«t *) „ jttt«itt«»©3ttta^M«: 

J:9fir£E©Sffi©8LM4£iK#;*-frSIg£ ; 

(d) ^jfftfcfi»gffl*fc«k^/Xli*««-1JE®©aii{rj£*<t.-tt--5XS ; 

8 3 
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14 6. StfJC^UfcTlcifiOfiRfi^ffilh-r^^TioT : 
£ ; 

10 14 7. Buiettaigii : 

(b) »&RJ£fiS£*£§Srt:i*-tf*IS£ : 

is (c) mxfm&ttftzitm&'fzz tiz± *k i5ss©^m©-> «j >^ 

©^ ^M^frfe^Lfc#^*3bSt»tttt«©3t««E^ffl^«k < <ir t>SB 
i:*^<£ -531*5 1 4 6 K£-3< 

20 1 4 8. *»atttt«*3feSli8-rSBliEXSI±*fi6**ffl<'' , Tfi 1 ^ - 
"f £3Mt3 102~147 ©i v^ftrtMC*^ < 2fj£„ 
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FIG. 11B 
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